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Abstract 


In September 2015 the United Nations (UN) accepted the Sustainable Development Goals (2016-2030) 
for mankind, including 17 Goals and 169 detailed Targets. Sustainability is understood in the wider sense 
by the document, considering society and economy not just as conditions for environmental sustainability, 
but as equally important pillar of the ,, building of sustainability”. Fulfilment of these goals and targets 
needs active participation of present and future generations, hence education of these tasks is inevitable. 
The aim of the research is to specify those goals and detailed targets in which renewable energy 
sources are involved. The latter is just one aspect for bringing the whole complex closer to the adults 
and youngsters to educate. This topic, however, is characterised by three features that make this aspect 
appealing: renewable energies are (i) fast developing, (ii) future oriented by saving the environment 
and (iii) they represent relatively new pieces of knowledge, so contemporary information should not 
fight with older learning. Before turning to these goals and targets, a reasonable classification of the 17 
goals, listed without any systematic order in the UN document, is provided. The presented classification 
of the goals recommends the following groups: (i) Primary needs of humans (Goals 2, 3, 6 and 7) (ii) 
Equality between humans (1, 4, 5 and 10), (iii) Efficient, sustainable production (8, 9, 12 and 13), (iv) 
Landscapes in danger (11, 14 and 15) and (v) Worldwide cooperation (16, 17). From these Goals, No. 7 
(affordable and clean energy) and No 13 (climate action) are in full synergy with the aim of extended 
renewable energy utilisation, but No 2 (zero hunger) might be in contradiction with extensive land use 
for bio-energy. If consumption of timber for bio-energy continues to be intense than No. 15 (life on 
land) may also contradict to other goals of sustainable development. Six further targets are identified as 
related to renewable energies without relatedness of the complete goals. So, we may consider 14 targets 
belonging to 9 goals to be related to energy sources. The recommended classification of the goals and 
quotations of the energy-relevant targets are illustrated by some world-wide and Hungarian indicators. 
Being acquainted with these objectives is useful for all youngsters, presented at their level of knowledge, 
and it provides a good basis to refresh one’s activity expressed in the environmental education. 
Keywords: climate change, environmental education, renewable energy, sustainable development. 


Introduction 
In its Summary Report the 8 World Environmental Education Congress (WEEC, 
2015) offered “possibilities for education and learning for a transition away from ... global 


systemic dysfunction and towards a healthier, more equitable and balance way of living. Not 
by propaganda, force or prescription but rather by discovering, (re)connecting, questioning, 
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disrupting, experimenting, reflecting and, indeed, continuous learning.” This quotation is the 
main motivation of the present research, aiming to recommend the Sustainable Development 
Goals (2016-2030) for educational purposes. 

Since its establishing, the UN has tasked itself with providing for the peace and prosperity 
of all people on Earth, as well as ensuring the equitable distribution of earthly goods. Sustainable 
development as a concept entered the public consciousness during the second Earth Summit 
(Rio de Janeiro, 1992), where the UN affirmed the program titled Tasks for the 21st Century 
(Agenda 21). A few years later, in the year 2000, world leaders formulated eight main goals for 
the period from 2000 to 2015, which became known as the Millennium Development Goals 
(MDG). Environmental sustainability was only one of the eight goals listed in the document. 

In September 2015 the United Nations (UN) accepted the 2030 Agenda for Sustainable 
Development (SDG) for 2016-2030, including 17 Goals including 169 detailed Targets. This 
latter document is in the focus of the present study. For comparison of these goals with other 
relevant United Nations documents see the review by Vladimirova, K. and Le Blanc, D. (2015). 
Financial aspects of the majority of the goals are considered by Klapper et al. (2016) 

The aim of the paper is to provide information on the targets related to renewable energy 
sources, chosen as a possible example to serve as a field where the related targets can be 
exposed. Many other foci could have been selected, but this topic, the renewable energy sources 
are characterised by three features that make this aspect appealing: renewable energies are (i) 
fast developing, (11) future oriented by saving the environment and (ii1) they represent relatively 
new pieces of knowledge, so contemporary information should not fight with older learning. 

Possible educational aspects related to the SDG do not directly follow from their content, 
but four aspects can be recommended as possible ways of using SDG and related knowledge for 
teaching of and by sustainability. These aspects are as follows: 

(1) The SDG (2016-2030) are worth knowing for all pupils of ca. 15 years or elder as 
long term tasks for everyone on this Globe. One can use these goals and targets to 
emphasise relative development of a given country or region presenting national 
sustainability indicators. 

(ii) | Especially in higher education it might be useful to collect the related targets to 
a given wider topic, e.g. as it has been done above for renewable energy sources. 
In this respect, renewable energy is just a possible field to specify the rather wide 
set of SDG. For this, motivated audience it is also worth demonstrating how the 
concrete “number.number” targets are mutually connected with the background 
and pre-condition type “number.letter’” type targets. 

(iii) Itis useful to apply the SDG-s also for counteracting the often experienced rather 
selective topical selection among the various problems by the public media. Some 
problems are over-emphasised by the various channels and home-pages, whereas 
others are not represented at all. Having consequently rising all the problems for 
the adult or younger audience, these problems might be adequately weighted. 
Furthermore, the teachers should also be active in preparation to introduce the 
SDG or their selected topics for the given group of pupils, since the written targets 
themselves are not interesting enough to attract their attention. Hence, proper 
illustrations of global or national character should be found by the teachers, as 
well. 

(iv) Finally, the SDG-related statements and examples are suitable for supporting 
selected topics of school-subjects. E.g. trigonometric functions in mathematics 
can be demonstrated by solar collectors, i.e. one kind of renewable energy 
sources. Steepness of the surface in geography can be illustrated by availability 
of water energy. Photosynthesis in biology and fermentation in chemistry are 
clearly connected to bio-energy. Another possibility is improvement of the key 
competences. Application of the above illustrations can themselves be used to 
improve Mathematical Competence and Competences in Natural Science and 
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Technology. The Digital and the Foreign language competences can be developed 
by asking the pupils to search the appropriate targets in a given topic. Similarly, 
Communication in the Mother Tongue together with their Learning to Learn 
competences can be improved simply by understanding and memorizing the 
goals and targets. Social and Civic Competences may be developed by personal 
participation in some related voluntary activities concerning e.g. poverty. This is 
how sustainability is not only an important topic to be educated, but also a useful 
contributor to reach other aims of education. 


Aspect (i) is directly illustrated below, as the SDG (2016-2030) are grouped according 
to the themes of the goals, intending to make them easily understood and learned. Furthermore, 
examples from Hungary are presented for relating the global goals and targets to local condition. 
First part of aspect (11) is illustrated by selecting all targets that are directly or indirectly 
related to the renewable energy sources; i.e., a quickly developing field of both technical and 
environmental importance. 

Examples for using climate change to support selected school subject, similarly to that 
described above in aspect (iv) is collected by Pajtok-Tari et al. (2011) and for improving key 
competences by climate change by Uto-Visi (2011). 


Methodology of Research 


There is no empirical methodology behind the classification of the SDG goals and 
selection of the renewable energy related targets. Classification of the 17 Goals is rather 
obvious, based on the content of the Goals. It is rather surprising why the original document 
does not contain this, or any other grouping. Lack of structure makes the 17 goals more difficult 
to colligate and to memorise. 

Selection of the renewable energy related targets is based on understanding of the 
issue searching for directly and indirectly related targets. The directly related targets could 
possibly be selected by another author, whereas for indirect relations there might be some 
differences. The present selection involves those indirectly related targets which are technically 
or environmentally connected to the energy production and consumption. 

The selection of global and national illustrations is not supported by any scientific 
concept. They intend to present important issues, but their number could be much larger still 
without the hope to be complete. In case of educational application of the classified goals, it is 
the option (and responsibility) of the teacher to select a topic within whole scope of the SDG 
and also to choose illustrations being accepted with empathy and understanding by the given 
audience. 


Classification and internal structure of the Sustainable Development Goals 


The goals for the years between 2016 and 2030 are logically separate, but no internal 
logic is evident in their numbering. Original colours of the pictograms do not help in this 
regard, either (Figure 1). Note that these pictograms exist in different versions, especially for 
Goal 3, 9 and 15. 
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Figure 1: The summarizing pictograms of the 17 Goals (Harvey, 2016). 


Nonetheless, it is not difficult to discover a logical structure of the goals. Based on this, 
the 17 goals can be assigned to one of five groups, as follows in Table 1. 


Table 1. Grouping of the 17 Goals (2016-2030). All original texts are denoted 
by (“."): 





Group of Goals Numbered Goals G 

“2. End hunger, achieve food security and improved nutrition and promote sustainable 
agriculture.” 

“3. Ensure healthy lives and promote well-being for all at all ages.” 

“6. Ensure availability and sustainable management of water and sanitation for all.” 

“7. Ensure access to affordable, reliable, sustainable and modern energy for all.” 





Basic human 
needs 





“4. End poverty in all its forms everywhere. “ 

“4. Ensure inclusive and equitable quality education and promote lifelong learning op- 
portunities for all.” 

“5. Achieve gender equality and empower all women and girls in their social role.” 

“40. Reduce inequality within and among countries.” 


Equality and 
justice 





“8. Promote sustained, inclusive and sustainable economic growth, full and productive 
employment and decent work for all.” 
“9. Build resilient infrastructure, promote inclusive and sustainable industrialization and 
Efficient, sustainable foster innovation.” 
economy “42. Ensure sustainable consumption and production patterns.” 
“43. Take urgent action to combat climate change and its impacts, acknowledging that the 
UNFCC is the primary international, intergovernmental forum for negotiating the global 
response to climate change.” 





»11. Make cities and human settlements inclusive, safe, resilient and sustainable. 
“44. Conserve and sustainably use the oceans, seas and marine resources for sustainable 
Protecting vulnerable development. 
environments “45. Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably 
manage forests, combat desertification, and halt and reverse land degradation and halt 
biodiversity loss.” 





“46. Promote peaceful and inclusive societies for sustainable development, provide ac- 
Cooperation towards cess to justice for all and build effective, accountable and inclusive institutions at all levels.” 
common goals “47. Strengthen the means of implementation and revitalize the global partnership for sus- 
tainable development.” 
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The scope of the Sustainable Development Goals, mankind should solve in the next 15 
years, is much wider than the initial concept of environmental sustainability (e.g. Goodland 
and Daly, 1996). Society and economy are not only preconditions of ensuring environmental 
sustainability, but both economy and society contribute to the set of problems to solve. A recent 
survey of simple and more complex concept of sustainability is provided by Kiss and Morelli 
(2015). 

Among the above grouping, the only goal with no non-obvious categorization was Goal 
13, which promotes urgent action to combat climate change. The reason of doubt is that this is 
the only environmental problem which is represented by an individual goal. All other problems 
are tackled in connection with the problems they cause. As such, it could also be an individual 
group, but to avoid a group with one single goal, it is listed in the Efficient, sustainable economy 
group. 

The 17 goals, listed above, are divided into 169 targets. 126 of these targets have 
measurable, numeric indicators that are to be reached by a specific year (usually 2030, but in 
some cases as early as 2020). The remaining 43 targets are denoted with a combination of a 
letter and number. These targets promote an awareness-, institutional- or financial foundation 
for improving the state of the issue in question. 

The following targets of Goal | are examples of both types: 

“1.1 By 2030, eradicate extreme poverty for all people everywhere, currently measured 
as people living on less than $1.25 a day. “ 

“1.b Create sound policy frameworks, at national, regional and international levels, based 
on pro-poor and gender-sensitive development strategies to support accelerated investments in 
poverty eradication actions.” 

Note that the document includes the 5 P’s: people, planet, prosperity, peace, partnership, 
which is stated to be the key to the document (SDG, 2015: p. 2). However, these concepts cannot 
be consistently seen throughout the goals. The first two groups of the above classification, Basic 
human needs and the Equality and justice deal really with people. The next two groups, the 
Efficient, sustainable economy and the Protecting vulnerable environments fit to prosperity 
and planet, but peace and partnership are related to the smallest group, Cooperation towards 
common goals. 


Goals and targets synergising or conflicting with renewable energy sources 


This section describes which goals and targets are related to renewable energy sources. 
The first sub-section includes the two goals that synergise and mutually support the use of 
renewable energy sources. In contrast, there are two goals which can conflict with this objective. 
Finally, the third sub-section will contain the targets indirectly related to renewable energy 
sources. The three subsections will only include quantitatively measurable targets. 


Synergistic Goals 


Table 2 lists the two goals demonstrating obvious synergy with renewable energy sources, 
as well as their specific targets. With respect to renewable energy, the three most important 
goals are universal access, increasing the share of renewable energy, and doubling the global 
rate of improvement in energy efficiency (i.e. achieving the same result by using less energy). 

Uniquely, for Goal 13, the “number.number’-type targets are also general in nature. 
Strengthening adaptive capacity, integrating climate change measures into national strategies, 
and the single target regarding improving education and institutional capacity are all prerequisites 
to non-defined target states. 
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Table 2. Goals in synergy with renewable energy sources, and the relevant 
targets (SDG, 2015). 


qt. “Ensure access to affordable, reliable, sustainable, and modern energy for all” 





7A “By 2030, ensure universal access to affordable, reliable, and modern energy services” 





7.2 “By 2030, increase substantially the share of renewable energy in the global energy mix” 





7.3 “By 2030, double the global rate of improvement in energy efficiency” 


43 “Take urgent action to combat climate change and its impacts, acknowledging that the UNFCCC is the 
“primary international, intergovernmental forum for negotiating the global response to climate change” 








13.1 “Strengthen resilience and adaptive capacity to climate related hazards and natural disasters in all countries” 





13.2 “Integrate climate change measures into national policies, strategies, and planning” 





13 “Improve education, awareness raising and human and institutional capacity on climate change mitigation, adap- 
tation, impact reduction, and early warning” 





Conflicting Goals 


Another two goals, specifically ending hunger (Goal 2) and protecting terrestrial 
ecosystems (Goal 15), may conflict with the renewed growth in bio-fuels. In both cases, there is 
a single specific target that can potentially conflict with the use of these types of fuel (Zable 3). 
Any given plot of land, can only be used simultaneously for food and energy source production 
if the plant in question is edible (target 2.3). It is possible that terrestrial ecosystems do not 
become a source of conflict. If production does not grow faster than the natural growth rate, and 
if the desire for rapid growth does not stress the natural forest ecosystems, even when taking 
climate change into account, then this source of conflict can be avoided (target 15.2). 


Table 3. Goals conflicting with renewable energy sources, and their relevant 
targets (SDG, 2015). 





2. “End hunger, achieve food security and improved nutrition, and promote sustainable agriculture” 





“By 2030, double the agricultural productivity and the incomes of small-scale food producers, in particular 

23 women, indigenous people, family farmers, pastoralists and fishers, including through secure and equal access 

, to land, other productive resources and inputs, knowledge, financial services, markets, and opportunities for 
value addition and non-farm employment” 





15 “Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably manage forests, combat 
, desertification, and halt and reverse land degradation and halt biodiversity loss” 





15 “By 2020, promote the implementation of sustainable management of all types of forests, halt deforestation, 
restore degraded forests, and increase afforestation and reforestation globally” 





Other Relevant Targets 
We have found 6 further targets (Table 4) where the relationship to renewable energy 


sources does not extend to the entire goal in question. We can assess four of the targets as 
relevant to renewable energy sources because by using renewable energy sources, it is possible 
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to greatly reduce general and specific environmental impacts (3.9, 11.6, 12.4 and 14.3). For 
target 12.5, biogas production can be considered a possible solution to waste management. R 
renewable energy sources can contribute to target 9.4 by allowing for environmentally sound 
industries that require significant research. 


Table 4, Other targets relevant to renewable energy sources (SDG, 2015). 





“By 2030, substantially reduce the number of deaths and illnesses from hazardous chemicals and air, water, 


aa and soil pollution and contamination” 





“By 2030, upgrade infrastructure and retrofit industries to make them sustainable, with increased resource use 
9.4 efficiency and greater adoption of clean and environmentally sound technologies and industrial processes, all 
countries taking action in accordance with their respective capabilities” 





“By 2030, reduce the adverse per capita environmental impact of cities, by paying special attention to air quality, 


va municipal and other waste management” 





“By 2020, achieve environmentally sound management of chemicals and all wastes throughout their life cycle 
12.4 in accordance with agreed international frameworks and significantly reduce their release to air, water and soil 
to minimize their adverse impacts on human health and the environment” 





12.5 “By 2030, substantially reduce waste generation through prevention, reduction, recycling, and reuse 





“Minimize and address the impacts of ocean acidification, including through enhanced scientific cooperation 
at all levels” 





14.3 





Indicators Supporting the Goals and Targets 
Global Indicators 


For this section, considerations of space only allow us to use a single, combined set of 
diagrams to display the reasoning for the above targets (Figure 2). The diagram for target 7.2 
shows that only bio-energy and water power (which has been highly utilised since the early 20" 
century) are significant contributors to the total energy mix. The remaining four modern forms 
of energy (solar, wind, geothermic and ocean) are barely visible above the nuclear portion of 
the graph. 

For the list regarding target 12.4, the following problems are found, going clockwise: 
climate change, ocean acidification, stratospheric ozone depletion, nitrogen-cycle, phosphor- 
cycle, global freshwater use, land system change, biodiversity loss, atmospheric aerosol loading 
and chemical pollution. From among these, biodiversity loss and the nitrogen cycle have already 
caused irreversible harm. The effects of climate change are highly significant, but are not yet 
irreversible. Regarding the other effects: processes remaining within the green section are not 
yet dangerous, but those extending into the white portions of the web are. (Effects of pollution 
are spatially localised.) 

Finally, regarding target 13.1, we can state that in the last 50 years, the human casualties 
of hydrometeorology catastrophes have been reduced by several orders of magnitude, despite 
the fact that the economic damage incurred has not been reduced at all. This shows us that not 
nature that has become milder; rather, the humanity that has learned to protect human life. It is 
unfortunate that the same trend does not hold for geophysical catastrophes, which continue to 
cause great and unavoidable devastation in many parts of the world, albeit in completely erratic 
time intervals. 
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Figure 2: (Top left, for target 7.2): World Primary Energy Use. (Top right, for 
12.4): the most critical environmental issues. (Bottom, for 13.1) 
Sources: for the top row, GEA (2012), for the bottom row, WMO 


(2015): page No. 10. 


Indicators in Hungary 


On March 25 2013, the Hungarian Parliament ratified the National Strategy for 
Sustainable Development Framework. The Hungarian Central Statistical Office (KSH) 
published the indicators quantifying the realization of said strategy in 2015. Of the publication’s 
100 indicators, 33 pertain to the environment, 44 to society, and 23 to the economy. 
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Figure 3: Some Hungarian indicators relevant to energy usage: (upper left) 
greenhouse gas emissions as compared to the 1990 baseline, (upper 
right) wood production and growth trends, (lower left) atmospheric 
aerosol concentrations, and (lower right) proportional differences in 
the financial income between the richest and poorest 20-20%. Egy- 
enérték = equivalent, Magyarorszag = Hungary, Unidos hatarérték = 
limit in the EU (KSH, 2015: Figs. 1.1.1, 1.25.2, 1.5.3 and 2.14.1, re- 
spectively). 


Unfortunately, the following four diagrams are important to show that some of the goals 
stated by the UN document are relevant to Hungary, as well (Figure 3). One positive trend 
is that CO, emissions are decreasing at a faster pace in Hungary than in the EU as a whole. 
There are also unfavourable trends, however: the gap between wood production and timber 
increment is fluctuating instead of widening. Proportional differences in the (taxable) financial 
income between the richest and poorest 20-20% are ca. 5 times in average for the EU with fairly 
constant values. In Hungary this proportion is ca. 4 with fluctuating due to the state of economy 
and the actual political priorities. 


Discussion 


Perhaps, the brief description of the energy-related targets is not always easy to 
understand. Hence, see some readings concerning the most involved topics, i.e. air pollution 
and climate change. 

For air pollution a good comprehension is recently issued by Seinfeld and Pandis (2016) 
in new edition. For health consequences of high pollution, see WHO (2014). Carbon-dioxide 
causes not only climate change but also acidification of the oceans (e.g. Fabry et al, 2008). 
A book with several world-wide maps of occurrence and trajectories has been devoted to 
the weather extremes (Burt, 2007). Human comfort is often considered in selecting touristic 
destination (de Freitas, 2003). 

Climate change problems are comprehended by the consecutive Assessment Reports 
(IPCC 2013, 2014a, b, c). Beside them, possible “tipping points”, leading to irreversible 
changes, have also been established (Lenton et al., 2008). Possibility of these tipping points 
makes questionable the so called GAIA hypothesis (Lovelock, 1972) postulating the ability 
of the biosphere to keep the optimal environment around itself: Another global threat, already 
observed, is the rise of the sea level (Cazenave & Llovel, 2010) most likely inter-connected 
with the warming of ice packs (Applegate et al, 2015). Behavior of extreme events is projected 
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by regional climate models of fine resolution in the regions of interest (Jacob et al, 2014). 
Similar empirical analyses have also been comprehended in connection with climate change by 
Mika (2013). The most recent source for Europe, based on both models and empirical analyses 
is issue by the European Environment Agency (EEA, 2017). Financial balance of adaptation in 
comparison with mitigation of the changes has also been established (Stern, 2006). 


Conclusions 


The following innovative contributions have been presented: 

(1) A logical structure of the 17 Goals is provided, which is missing from the SDG 
(2013-2030). 

(ii) 14 targets from 9 goals of the SDG are selected as related to renewable energy 
sources. Synergy or conflicting feature of the targets and the renewable energy are 
stated for a part of the targets. 

(iii) In addition, a few examples of Global and Hungarian sustainability indicators are 
presented to illustrate some aspects of the selected targets. 

As concerns the educational aspects of the presented classification, topical selection 
and illustration of the targets, three possible ways of using the SDG for teaching of and by 
sustainability have been directly supported. (1) The SDG (2016-2030) are grouped according 
to the themes of the goals, intending to make them more easily understood and learned. (ii) 
Comprehending all targets that are directly, or indirectly related to the renewable energy 
sources, can be used themselves, or serve as an example to perform this selection in any different 
aspect. Finally, examples for Hungary can be used as examples to perform the same selection to 
illustrate the national conditions in comparison with the world-wide SDG targets. 

The other aspects of using the SDG for education of and by sustainability are not directly 
supported, but these aspects have been specified in the Introduction. 


References 


Applegate, P. J., Parizek, B. R., Nicholas, R. E., Alley, R. B., & Keller, K. (2015). Increasing temperature 
forcing reduces the Greenland ice sheet's response time scale. Climate Dynamics, 45, 2001-2011. 
doi: 10.1007/s00382-014-2451-7. 

Burt, C. C. (2007). Extreme weather. W.W. Norton and Company, New York, N.Y., 304 p. 

Cazenave, A., & Llovel W. (2010). Contemporary sea level rise. Annual Review of Marine Science, 2, 
145-173. 

de Freitas, C. R. (2003). Tourism climatology: Evaluating environmental information for decision 
making and business planning in the recreation and tourism sector. International Journal of 
Biometeorology, 48, 45—54. 

EEA (2017). Climate change, impacts and vulnerability in Europe 2016. An indicator-based report. 
European Environment Agency, 419 pp. 

Fabry, V. J., Seibel, B. A., Feely, R. A., & Orr, J. C. (2008). Impacts of ocean acidification on marine 
fauna and ecosystem processes. [CES Journal of Marine Science, 65 (3), 414-432. doi: 10.1093/ 
icesjms/fsn048. 

GEA (2012). Global energy assessment — toward a sustainable future. Cambridge University Press, 
Cambridge UK and New York, NY, USA and the II[ASA, Laxenburg, Austria. p. 1812. 

Goodland, R., & Daly, H. (1996). Environmental sustainability: Universal and non-negotiable. Ecological 
Applications, 4 (6), 1002-1017. 

Harvey, R. (2016). Co-ops commit to UN Sustainable Development Goals. Retrieved from http://www. 
thenews.coop/106853/news/co-operatives/co-ops-commit-un-sustainable-development-goals/. 

IPCC (2013). Climate change 2013: The physical science basis. Contribution of Working Group I to 
the Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Stocker, T. F., 
D. Qin, G.-K. Plattner, M. Tignor, S. K. Allen, J. Boschung, A. Nauels, Y. Xia, V. Bex and P.M. 
Midgley (Eds.)]. Cambridge University Press, Cambridge, United Kingdom and New York, NY, 
USA, 1535 pp. 


ISSN 1822-7864 (Print) ISSN 2538-7111 (Online) 


PROBLEMS 
OF EDUCATION 


IN THE 21% CENTURY 
Vol. 75, No. 2, 2017 





191 


PROBLEMS 
OF EDUCATION 


IN THE 21 CENTURY 
Vol. 75, No. 2, 2017 





192 


Janos MIKA, Andrea FARKAS. On synergies and conflicts between the sustainable development goals (2016-2030) and renewable 
energy sources for education of and by sustainability 


IPCC (2014a). Climate change 2014: Impacts, adaptation, and vulnerability. Part A: Global and Sectoral 
Aspects. Contribution of Working Group II to the Fifth Assessment Report of the Intergovernmental 
Panel on Climate Change [Field, C. B., Barros, V. R., Dokken, D. J., Mach, K. J., Mastrandrea, 
M. D., Bilir, T. E., Chatterjee, M., Ebi, K. L., Estrada, Y. O., Genova, R. C., Girma, B., Kissel, E. 
S., Levy, A. N., MacCracken, S., Mastrandrea, P. R., White, L. L. (Eds.)]. Cambridge University 
Press, Cambridge, United Kingdom and New York, USA, 1132 pp. 

IPCC (2014b). Climate change 2014: Impacts, adaptation, and vulnerability. Part B: Regional Aspects. 
Contribution of Working Group II to the Fifth Assessment Report of the Intergovernmental Panel 
on Climate Change [Barros, V. R., Field, C. B., Dokken, D. J., Mastrandrea, M. D., Mach, K. J., 
Bilir, T. E., Chatterjee, M., Ebi, K. L., Estrada, Y. O., Genova, R. C., Girma, B., Kissel, E. S., 
Levy, A. N., MacCracken, S., Mastrandrea, P. R., White, L. L. (Eds.)]. Cambridge University 
Press, Cambridge, United Kingdom and New York, NY, USA, pp. 688. 

IPCC (2014c). Climate change 2014: Mitigation of climate change. Contribution of Working Group III 
to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Edenhofer, 
O., Pichs-Madruga, R., Sokona, Y., Farahani, E., Kadner, S., Seyboth, K., Adler, A., Baum, I., 
Brunner, S., Eickemeier, P., Kriemann, B., Savolainen, J., Schlo6mer, S., von Stechow, C., Zwickel, 
T., Minx, J. C. (Eds.)]. Cambridge University Press, Cambridge, United Kingdom and New York, 
NY, USA. 

Jacob, D., Petersen, J., Eggert, B., Alias, A., Christensen, O. B., Bouwer, L. M., Braun, A., Colette, A., 
Déqué, M., Georgievski, G., Georgopoulou, E., Gobiet, A., Menut, L., Nikulin, G., Haensler, A., 
Hempelmann, N., Jones, C., Keuler, K., Kovats, S. et al. (2014). EURO-CORDEX: New high- 
resolution climate change projections for European impact research. Regional Environmental 
Change, 14 (2), 563-578. doi: 10.1007/s10113-013-0499-2. 

Kiss, K., & Morelli, J. (2016). Discussing sustainability. LAP Lambert Academic Publishing, 129 pp. 

Klapper, L., El-Zoghbi, M., & Hess, J. (2016). Achieving the sustainable development goals. The role 
of financial inclusion. 20 pp. Retrieved from https://www.cgap.org/sites/default/files/Working- 
Paper-Achieving-Sustainable-Development-Goals-Apr-2016.pdf. 

KSH (2015). A fenntarthaté fejlédés indikatorai Magyarorszagon, 2014 [Sustainable development 
indicators in Hungary 2014]. Hungarian Central Statistical Office (KSH), p. 238. Retrieved from 
https://www.ksh.hu/docs/hun/xftp/idoszaki/fenntartfejl/fenntartfejl 14. pdf. 

Lenton, T. M., Held, H., Kriegler, E., Hall, J. W., Lucht, W., Rahmstorf, S., & Schellnhuber, H-J. (2008). 
Tipping elements in the Earth's climate system. Proceedings of the National Academy of Sciences, 
105 (6), 1786-1793. 

Lovelock, J. E. (1972). Gaia as seen through the atmosphere. Atmospheric Environment, 6 (8), 579-580. 

Mika, J. (2013). Changes in weather and climate extremes: Phenomenology and empirical approaches. 
Climatic Change, 121 (1), 15-26. DOI: 10.1007/s10584-013-0914-1 http://ink.springer.com/ 
article/10.1007/s10584-013-0914-1. 

Pajtok-Tari, I., Vida, J., Muranyi, Z., Penzes-Konya, E., & Mika, J. (2011). Moments of school subjects 
promoted by climate change. In: Responsibility, Challenge and Support in Teachers' Life-Long 
Professional Development. ATEE 2010 Annual Conf. Proc. (Mészaros Gy., Falus I., eds.) ATEE, 
Brussels, Belgium, 49-66 pp. 

SDG (2015). United Nations Resolution A/RES/70/1 of 25 September 2015. The Goals are listed in par. 
51. Retrieved from http://www.un.org/ga/search/view_doc.asp?symbol=A/RES/70/1 &Lang=E. 

Seinfeld, J. H., & Pandis, S. N. (2016). Atmospheric chemistry and physics: From air pollution to climate 
change. John Wiley & Sons. 

Stern, N. (2006). The economics of climate change. The Stern review. Cambridge University Press, 692 p. 

Uto-Visi, J. (2011). Key competence development: Climate change related exercises. In: Responsibility, 
Challenge and Support in Teachers' Life-Long Professional Development. ATEE 2010 Annual 
Conf. Proc. (Meszaros Gy., Falus I., eds.) ATEE, Brussels, Belgium, 67-77 pp. 

Vladimirova, K., & Le Blanc, D. (2015). How well are the links between education and other sustainable 
development goals covered in UN flagship reports? A contribution to the study of the science- 
policy interface on education in the UN system. DESA Working Paper, 146,32 pp. Retrieved from 
http://www.un.org/esa/desa/papers/2015/wp146_2015.pdf. 

WEEC (2015). Summary report. World Environmental Education Congress, June 29-July 2, 2015, 8th 
Gothenburg Sweden, 23 pp. Retrieved from http://weec2015.org/wp-content/uploads/2015/08/ 
WEEC2015-Summary-Report.pdf. 


ISSN 1822-7864 (Print) ISSN 2538-7111 (Online) 


Janos MIKA, Andrea FARKAS. On synergies and conflicts between the sustainable development goals (2016-2030) and renewable 
energy sources for education of and by sustainability 


PROBLEMS 


OF EDUCATION 


IN THE 21% CENTURY 
Vol. 75, No. 2, 2017 


WHO (2014). Burden of Disease from Ambient Air Pollution for 2012. World Health Organization [7193 
(WHO): Geneva, Switzerland. 

WMO (2015). Minimizing risks from weather, climate, hydrological and related environmental events. 
Presentation by Deon Terblanche, Budapest, 8 October 2015. 





Received: March 16, 2017 Accepted: April 28, 2017 





Janos Mika DSc., Professor, Head of Department, Eszterhazy Karoly University, 3300 Eger, 
Leanyka 6, Hungary. 
E-mail: mika.janos@uni-eszterhazy.hu 
Website: http://www.doktori.hu/index.php?menuid=192&sz_ID=7998&lang=EN 





Andrea Farkas PhD Student, Economist, Doctoral School of Military Sciences, National University of 
Public Service, Ludovika sqr. 2., 1083 Budapest, Hungary. 
E-mail: andrea.farkas@klimaklub.hu 
Website: http://en.uni-nke.hu/education/doctoral-programs 











ISSN 1822-7864 (Print) ISSN 2538-7111 (Online) 


